samples at ultra-low gg/1 (ppb) levels. The quality of the ultra-pure water thus plays an important role in the ability to consistently and reproducibility achieve these low detection limits.
Single-step water purification systems, such as distillation or conventional deionization, are not adequate water sources for today's high technology instruments utilizing reverse phase gradients with detection at less than 220 nm, ion chromatography with conductivity detection, and inorganic capillary electrophoresis. Organic and ionic impurities present in water will cause long term 'column fouling' which in turn yields unstable baselines, decreased column capacity lowering 'k', and 'ghost peaks' which may obscure key components in the sample. The analytical techniques used to analyse the quality of ultra-pure water, HPLC, IC, CIA, microbiology and Total Organic Carbon (TOC) were discussed. These techniques were used to evaluate the quality of water produced by deionization systems and a distillation system, from feed water to point-of-use, and HPLC bottled water. The measured quality of each of these types of water was related to analytical performance in each of the techniques. As a preliminary study for using fibre optic sensors to follow fermentation reactions, spectra have been measured and principal component regression performed on both methanol and ethanol solutions in CC14 over a range from 0.1 to 100 (V/V). The main problem of using near-IR to quantitatively monitor most fermentation broths is that the reactants and products are susceptible to hydrogen bonding which can alter the spectra to produce non-linear dependence with concentration. Thus, in this preliminary study, several simple models were investigated for handling the non-linear dependencies. A simple model system of xylose fermentation to ethanol and xylitol was also investigated. Spectra of all possible components over all possible concentration ranges were measured. Initially, we measured spectra of the pure components in inert solvents. This was followed by a multicomponent investigation and finally by the analysis of an actual broth with a fibre optic interface. In particle size analysis by optical means, it is necessary to prepare a slurry of particles and fluid with constant mixing and circulation through an analyser cell, which provides a unitbrm homogeneous suspension.
It is well known that a mixing tank can be utilized with a stirring impeller inserted in the tank to mix the particulate in a fluid. However, as the mixture is circulated by a pumping action from the tank to an analyser cell, non-uniformity of distribution and particle settling can occur.
The Automated Recirculator provides a fully automatic mixing and recirculating system with features that mix and recirculate without distortion of the particle size distribution. The device uses a non-impeller return flow mixer in conjunction with a sealess pump. The device provides (1) a unique method of producing uniform mixing and delivery of particles in a slurry, and (2) Diffuse-reflectance, internal-reflectance, and externalreflectance FT-IR spectroscopies are powerful techniques for materials characterization and surface analysis provided the spectrometer can address the appropriate location on a specimen under conditions for which the resulting measurements is meaningful. The Spectropus@ system of remote sampling terminals for FT-IR spectrometers has been developed to obtain spectra from the surfaces oflarge flat or convex objects in ambient air or in environmental chambers with sufficient ease that meaningful statistical comparisons of spectra obtained from many locations on an object or from many objects can be made. This paper described recent additions to the Spectropus@. system, including an internal reflectance sampling terminal (TurboATR@), an automated external remote bench configuration (Quadrapus@) supporting four sampling terminals (two diffuse reflectance barrel ellipsoids, a 15 specular reflectance terminal with polarizer, and a 45 single reflection internal reflectance terminal with polarizer) and two ports for gas cells or future expansion. This paper outlined the development of the methodology and instrumentation from the research prototype to a fully automated system. The novel approaches implemented in the instrumentation were explained to ensure satisfactory progress of the samples through the system. The use of non-invasive sensor mechanisms on the system allows samples to be monitored through the instrument and dispensed ready for analysis completely without contamination.
The results ofan extensive study ofthe digestion conditions achievable with a variety of acids and acid concentrations were presented. This work includes data for pressure and temperature taken along the path of the flowing sample as it is processed from sample injection through the digestion to subsequent collection. These data demonstrate the consistent performance of the system for all sample types. This performance is compared to closed vessel microwave sample dissolution and demonstrates the superiority of the flow system. 
